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The asymmetric unit of the title compound, C6H7N202*-- 
Cl^ -0.51-120, consists of two protonated 2-amino-3-carboxy- 
pyridine cations, two chloride anions and one molecule of 
water. The crystal packing can be described as alternating 
layers of cations and anions parallel to (110), which are linked 
together by O^— H- ■ -CI interactions. In the crystal, four types 
of classical hydrogen bonds are observed, viz. cation-anion 
(O-H - Cl and N-H- ■ CI), cation-cation (N-H- ■ O), 
cation-water (N— H- ■ Ow) and water-anion (Ow— H- ■ CI), 
resulting in the formation of an infinite three-dimensional 
network. 



Experimental 

Crystal data 

CeHvNjOz^-CrO.SHzO 
M, = 183.60 
Triclinic, PI 
a = 7.8949 (4) A 
b = 9.1639 (5) A 
c = 11.0285 (6) A 
a = 81.392 (4)° 
= 81.276 (3)° 

Data collection 

Agilent Xcalibur Sapphirel long- 
nozzle diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
r„i„ = 0.831, r„„,< = 1 

Refinement 

R[F^ > 2a(F^)] = 0.030 

wR{F^) = 0.08 

5 = 1.01 

3600 reflections 

214 parameters 

3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 81.682 (4)° 
V = 773.68 (7) A' 
Z = 4 

Mo Ka radiation 
11 = 0.45 mm"' 
r = 180 K 

0.1 X 0.08 X 0.06 mm 



14449 measured reflections 
3600 independent reflections 
2857 reflections with / > 2cr(/) 
Ri„, = 0.033 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap^^ = 0.26 e A-' 

APmin = -0.28 e A"' 



D-H-A 




D-H 


H- ■ -A 


D-A 


D-U-A 


OIW-HIW- 


■CU 


0.85 (1) 


2.24 (1) 


3.0887 (12) 


173 (2) 


oiw-mw- 


■C12 


0.84 (2) 


2.33 (2) 


3.1639 (12) 


170 (2) 


02A-H2A- 


■CU' 


0.82 


2.18 


2.9948 (11) 


177 


02B-H2B- ■ 


■oiw' 


0.82 


1.78 


2.5818 (15) 


166 


N3B-H3B2- 


■OIB 


0.86 


2.10 


27176 (17) 


128 


N3B-H3B2- 


■ Ol^" 


0.86 


2.25 


2.9903 (17) 


144 


N3^-H3A2- 


■■0\A 


0.86 


2.04 


2.6644 (16) 


129 


mA-mA2- 


■ OIB" 


0.86 


2.17 


2.8781 (17) 


140 


N3^-H3A1- 


■ -Cll'" 


0.86 


2.34 


3.1447 (13) 


156 


N4^-H4/l- ■ 


■C12'" 


0.86 


2.44 


3.2265 (12) 


152 


N4B-H4B- ■ 


C12 


0.86 


2.21 


3.0510 (13) 


166 


Symmetry cod 


2s: (i) X. y. z 


- 1; (ii) -X, 


-y-t- 1, -z; (iii) 


—X, —V + 1. — z - 


h 1. 



Related literature 

For applications of hybrid organic-inorganic compounds, see: 
Bouacida (2008); Kickelbick (2007); Mitzi et al. (1998); Asaji et 
al. (2007); Lynch & Jones (2004). For related structures, see: 
Beatty (2003); Sengupta etal. (2001); Berrah et al. (2011a,£>,c); 
Akriche & Rzaigui (2007). 
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Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR2002 (Burla ef a/., 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia,1997) and DIAMOND (Branden- 
burg & Berndt, 2001); software used to prepare material for publi- 
cation: WinGX (Farrugia, 1999). 
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lUCr electronic archives (Reference: BQ2352). 
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2-Amino-3-carboxypyridinium chloride hemihydrate 

Rafika Bouchene^ Sofiane Bouacida^ Fadila Berrah and Jean-Claude Daran 

Comment 

Organic-inorganic hybrid compounds represent one of the most important developments in materials chemistry in recent 
years. The tremendous possibilities of combination of different properties in one material initiated an explosion of ideas 
about potential materials and applications (Bouacida, 2008; Kickelbick, 2007; Mitzi et al, 1998). Hybrid structures 
including substituted pyridines organic units have drawn increasmg attention due to their potential applications in 
biological and industrial fields (Asaji et al, 2007; Lynch & Jones, 2004), nitrogen in the pyridine ring has a lone pair of 
electrons which is not delocalized with the aromatic 7r-electron system and is easily available for protonation (Berrah et 
al, 2011a). In the presence of a carboxylic acid substituent, they are recognized as efficient N-O donors exhibiting 
diverse mode of coordination (Beatty, 2003; Sengupta et al, 2001). Their fascinating structures are rich in H-bonds wich 
have a potential importance in crystal stability (Berrah et al, 2011a,b,c; Akriche & Rzaigui, 2007). 

In continuation of our search to enrich the varieties in such kinds of hybrid compounds and to investigate the influence 
of hydrogen bonds on the structural features, we report here the synthesis and crystal structure of 2-amino-3-carboxy- 
pyridinium chloride hemi hydrate, (I). 

The asymmetric unit in this compound consists of two protonated, "2-amino-3-carboxypyridme", amino acids cations 
(A and B), two chloride anions and one molecule of water. The molecular geometry and the atom-numbering scheme of 
(1) are shown in Fig. 1 . Bond distances and angles observed in the different entities, present no unusual features and are 
consistent with those reported previously (Berrah et al, 2011Z;). The crystal packing can be described as alternating layers 
parallel to (110) plane, which are linked together by 01 W — H--C1 interactions involving molecule of water and anions 
chloride (Fig.2). In this structure, four types of classical hydrogen bonds are observed, viz. cation-anion [O — H— CI & N 
— H-Cl], cation-cation [N— H-0], cation-water [N— H-OIW] and water-anion [OIW— H-Cl] (Fig. 3). All these 
interactions bonds link the molecules within the layers and also Imk the layers together, forming a three-dimensional 
network and reinforcing the cohesion of the structure. Additional hydrogen bond parameters are listed in table 1. 

Experimental 

The title compound was synthesized by reacting 3-amino-pyridine-2-carboxyHc acid (3 mmol) with InCU (1 mmol)m an 
aqueous solution of hydrochloric acid. The solutions were slowly evaporated to dryness for a couple of weeks. Some 
colorless crystals were carefiilly isolated under polarizing microscope for analysis by X-ray diffraction. 

Refinement 

The H atoms were localized on Fourier maps but mtroduced in calculated positions and treated as riding on their parent 

atoms (C, N or O) with C— H = 0.93 A, O— H = 0.82 A and N— H = 0.86 A with UU^) = 1-2 U,^(C or N) and UU^i) = 
1.5 L'eq(0). HIW and H2W were located in a difference Fourier map and refined isotropically with L'iso(H) = 1.5L'eq(0). 
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Computing details 

Data collection: CrysAlis PRO (Agilent, 201 1); cell refinement: CrysAlis PRO (Agilent, 201 1); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SIR2002 (Burla et al, 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-S for Windows (Farrugia,1997) wd DIAMOND 
(Brandenburg & Bemdt, 2001); software used to prepare material for publication: WinGX (Ya.mxg\&, 1999). 




Figure 1 

The asymmetric unit of (I) with the atom-labeling scheme. Displacement ellipsoids are drawn at the 50% probability 
level. 
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Figure 2 

(Brandenburg & Bemdt, 2001) Partial packing viewed via c axis showing layers parallel to (110) plane, which are 
connected with O — H - Cl Hydrogen bonds, shown as dashed lines. 




Figure 3 

(Brandenburg & Bemdt, 2001) Partial packing viewed via b axis showing Hydrogen bonds interactions, as dashed lines, 
cation-anion [O — H - Cl & N — H - Cl], cation-cation [N — H - 0], cation-water [N — H - OIW] and water-anion [OIW — 
H-Cl]. 
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2-Amino-3-carboxypyridinium chloride hemihydrate 

Crystal data 

C6H7N2O2+CI-O.5H2O 
M,= 183.60 
Triclinic, PI 
a = 7.8949 (4) A 
Z) = 9.1639 (5) A 
c= 11.0285 (6) A 
a = 81.392 (4)° 
jS = 81.276 (3)° 
y = 81.682 (4)° 
V= 773.68 (7) A3 

Data collection 

Agilent Xcalibur Sapphire 1 long-nozzle 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.2632 pixels mm ' 
CO scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 201 1) 

Tmin ~ 0.83 1, Tmax — 1 

Refinement 

Refinement on 
Least-squares matrix: full 
RIP" > 2(7(7^)] = 0.030 
wRiF') = 0.08 
S= 1.01 

3600 reflections 
214 parameters 
3 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=4 

F(000) = 380 

Z)x= 1.576 Mgm-3 

Mo Ka radiafion, 1 = 0.71073 A 

Cell parameters from 8921 reflections 

(9=3.0-28.3° 

ju = 0.45 mm"' 

T= 180 K 

Box, colourless 

0.1 X 0.08 X 0.06 mm 



14449 measured reflections 
3600 independent reflections 
2857 reflections with 7 > 2a(I) 
Rint = 0.033 

dmoL = 28.4°, Omki = 3.0° 

h = -l0^9 
k=-U^l2 
/ = -13^14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[o^(7^o') + (0.0442^)2 + 0.1332P] 

where P = (i^o^ + 2F/)/3 
(Ah)^ = 0.006 
Apmax = 0.26 e A ' 
Apmn = -0.28 e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7?-factor wR and goodness of flt S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > 0(7^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. 7?-factors based on 7^ 
are statistically about twice as large as those based on F, and 7?- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



N3A 

H3A1 

H3A2 



-0.02482 (16) 

-0.0772 

-0.0497 



0.24894 (14) 

0.2962 

0.2761 



0.18532 (11) 

0.2448 

0.1114 



0.0277 (3) 

0.033* 

0.033* 
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Atomic displacement parameters (A^) 
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— U.U013 (0) 


A AA^^ ( Z\ 


1 A 

CiA 


A AO 1 1 /"7\ 

O.Uzii (/) 


A AO 1 T /n\ 

U.Uzlz (/) 


A AOA/1 /"7\ 

U.UzU4 (/J 


A AAOO 

— O.UOzo (0) 


A AAA1 i Z\ 

— U.OUUi (j ) 


A AA/1 C /C\ 

— U.UU4D P) 


kjZd 


A A'3'3A 

U.U33U (o) 


A AOT7 tC\ 

yj.yjZI 1 \p) 


A A1 Oil /^\ 

u.uiy / pj 


A AACA 


A AACO { A\ 

— U.UOjo (4) 


A AACO ( A\ 

— U.OUdo (4J 


ID 


0 01 Q1 (1^ 


0 0704 (1\ 


0 099S ('T^ 

u.uzz J ^^ / ^ 


—0 001 7 (f\\ 


—0 0007 ('^\ 


—0 OO^Q ('^\ 


C7B 


0.0224 (7) 


0.0227 (7) 


0.0232 (7) 


-0.0025 (6) 


-0.0009 (6) 


-0.0058 (5) 


C3B 


0.0201 (7) 


0.0217 (7) 


0.0239 (7) 


-0.0049 (6) 


-0.0005 (5) 


-0.0043 (5) 


C5B 


0.0284 (8) 


0.0344 (8) 


0.0210 (7) 


-0.0043 (7) 


-0.0050 (6) 


-0.0024 (6) 


C6B 


0.0247 (7) 


0.0269 (7) 


0.0264 (7) 


0.0007 (6) 


-0.0059 (6) 


-0.0013 (6) 


C6A 


0.0300 (8) 


0.0249 (7) 


0.0273 (7) 


0.0049 (6) 


-0.0070 (6) 


-0.0018(6) 



Geometric parameters (A, °) 



N3A— C3A 


1.3143 (18) 


C2B— C7B 


1.3738 (19) 


N3A— H3A1 


0.86 


C2B— C3B 


1.4236(19) 


N3A— H3A2 


0.86 


C2B— CIB 


1.4785 (18) 


N3B— C3B 


1.3172(18) 


C2A— C7A 


1.3695 (19) 


N3B— H3B1 


0.86 


C2A— C3A 


1.4227(19) 


N3B— H3B2 


0.86 


C2A— CIA 


1.4778 (18) 


OIW— HIW 


0.854 (9) 


C5A— C6A 


1.353 (2) 


OIW— H2W 


0.843 (9) 


C5A— H5A 


0.93 


OlA— CIA 


1.2058 (17) 


C7A— C6A 


1.394(2) 


02 A— CIA 


1.3221 (16) 


C7A— H7A 


0.93 


02A— H2A 


0.82 


02B— CIB 


1.3179(16) 


OIB— CIB 


1.2058 (17) 


02B— H2B 


0.82 


N4A— C5A 


1.3420(18) 


C7B— C6B 


1.3911 (19) 


N4A— C3A 


1.3548 (17) 


C7B— H7B 


0.93 


N4A— H4A 


0.86 


C5B— C6B 


1.357 (2) 


N4B— C5B 


1.342 (2) 


C5B— H5B 


0.93 


N4B— C3B 


1.3491 (18) 


C6B— H6B 


0.93 


N4B— H4B 


0.86 


C6A— H6A 


0.93 


C3A— N3A— H3A1 


120 


C2A— C7A— C6A 


121.60(13) 


C3A— N3A— H3A2 


120 


C2A— C7A— H7A 


119.2 


H3A1— N3A— H3A2 


120 


C6A— C7A— H7A 


119.2 


C3B— N3B— H3B1 


120 


OlA— CIA— 02A 


123.10(12) 


C3B— N3B— H3B2 


120 


OlA— CIA— C2A 


123.28 (12) 


H3B1— N3B— H3B2 


120 


02 A— CIA— C2 A 


113.62(12) 


HIW— OIW— H2W 


106.3 (15) 


CIB— 02B— H2B 


109.5 


CIA— 02A— H2A 


109.5 


OIB— CIB— 02B 


123.72 (13) 


C5A— N4A— C3A 


123.91 (12) 


OIB— CIB— C2B 


123.43 (12) 


C5A— N4A— H4A 


118 


02B— CIB— C2B 


112.84(12) 


C3A— N4A— H4A 


118 


C2B— C7B— C6B 


122.19(13) 


C5B— N4B— C3B 


124.58 (13) 


C2B— C7B— H7B 


118.9 


C5B— N4B— H4B 


117.7 


C6B— C7B— H7B 


118.9 


C3B— N4B— H4B 


117.7 


N3B— C3B— N4B 


118.05 (13) 


C7B— C2B— C3B 


118.77(12) 


N3B— C3B— C2B 


125.61 (13) 
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C7B — Czb — C 1 B 


121.29 (12) 


XT/IT~> /^TT) 

N4B — CJB — C2B 




11^ 11 ^ 1 1\ 

116.33 (13) 


C3B — C2B — CIB 


119.94 (12) 


N4B — C5B — C6B 




1 OA TA /I 1\ 

120.70 (13) 


C7A — C2A — C3A 


110 / 1 \ 

118. oz (iz) 


XT/IT1 /~*c'n Tjcn 

Jn4B — C5B — ^H5B 




1 1 A T 

119.7 


r^n A A 1 A 
C7 A — C2 A — C 1 A 


Izz.zl (12) 


/~^^'n /^^cn TTCTi 

C6B — C5B — H5B 




1 1 A T 

119.7 


CjA — C2A — CIA 


110 r\£ / 1 i\ 

118.96 (12) 


r^cn /~"^T) 

C5B — C6B — C7B 




117.41 (14) 


N3A— C3A— N4A 


118.07(12) 


C5B— C6B— H6B 




121.3 


N3A— C3A— C2A 


125.06 (12) 


C7B— C6B— H6B 




121.3 


N 4 A — C 3 A — Cz A 


116.85 (Iz) 


C5A — CoA — C7A 




110 OA /t A\ 

118.20 (14) 


JN 4 A — C J A — C o A 


IzO.DO (13) 


C5A— C6A— H6A 




1 OA A 

12U.9 


XT/I A i~^Z A TTC A 

N4A — C5A — H5A 


119.7 


C7A— C6A— H6A 




1 OA A 

120.9 


CoA — C5A — ^H5A 


1 1 n T 

119.7 








CjA — iN4A — C3A — JNiA 


1 /0.44 (13) 


C7B— C2B— CIB- 


-02B 


J. /D (18) 


L5A — N4A — C3A — CzA 


—2.5 (2) 


C3B— C2B— CIB— 02B 


t n A 00 /I o\ 

—174.82 (12) 


C7A — C2A — C3A — N3A 


-179.18 (14) 


C3B— C2B— C7B- 


-C6B 


0.4 (2) 


1 A A A XT') A 

C 1 A — Cz A — L 3 A — N 3 A 


0.5 (2) 


CIB— C2B— C7B- 


-C6B 


1 nc\ 00 / 1 i\ 

179.82 (13) 


r^n A A A XT/I A 

C /A — CzA — C3A — JN4A 


OA /"I A\ 

z.zU (19) 


C5B— N4B— C3B- 


-N3B 


1 no cc /'1 1\ 
— 1 /Q.JJ (13) 


1 A /"^'^ A A XT/1 A 

CIA — C2A — C3A — N4A 


1 TO AO /I 0\ 

-178.08 (12) 


C5B— N4B— C3B- 


-C2B 


1 0 /o\ 

1.8 (2) 


C3A — N4A — C5A — C6A 


1.4 (2) 


C7B— C2B— C3B- 


-N3B 


1 T Ct (\/' /I 1\ 

179.06 (13) 


C3A — CzA — C7A — CoA 


—0.2 (2) 


CIB— C2B— C3B- 


-N3B 


A A /0\ 

-0.4 (2) 


C 1 A — CzA — C / A — CoA 


— I /9.93 (14) 


C7B— C2B— C3B- 


-N4B 


1 1 /I A\ 

— 1.3o (19) 






CIB— C2B— C3B- 


-N4B 




C3A— C2A— CIA— OlA 


-4.2 (2) 


C3B— N4B— C5B- 


-C6B 


-1.3(2) 


C7A— C2A— CIA— 02A 


-4.50 (19) 


N4B— C5B— C6B- 


-C7B 


0.1 (2) 


C3A— C2A— CIA— 02A 


175.79 (12) 


C2B— C7B— C6B— C5B 


0.3 (2) 


C7B— C2B— CIB— OIB 


-173.77 (14) 


N4A— C5A— C6A- 


-C7A 


0.8 (2) 


C3B— C2B— CIB— OIB 


5.7 (2) 


C2A— C7A— C6A- 


-C5A 


-1.3 (2) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D—R 


R-A 


D-A 


D—R-A 


o\w—mw-c\\ 


0.85 (1) 


2.24(1) 


3.0887 (12) 


173 (2) 


o\w—mw-c\2 


0.84 (2) 


2.33 (2) 


3.1639(12) 


170(2) 


02A—mA-C\V 


0.82 


2.18 


2.9948 (11) 


177 


02B—mB-01W 


0.82 


1.78 


2.5818 (15) 


166 


N3fi— H3S2- -OlS 


0.86 


2.10 


2.7176(17) 


128 


N35— H352-OU" 


0.86 


2.25 


2.9903 (17) 


144 


N3.4— H3^2-OU 


0.86 


2.04 


2.6644 (16) 


129 


N3^— H3^2-01fi" 


0.86 


2.17 


2.8781 (17) 


140 


N3J— H3^1-C12'" 


0.86 


2.34 


3.1447(13) 


156 


N4.4— H4^-C12"' 


0.86 


2.44 


3.2265 (12) 


152 


N4S— H45-C12 


0.86 


2.21 


3.0510(13) 


166 


C5^— H5^"C11 


0.93 


2.82 


3.5417(15) 


135 


ceA—mA-oiw^" 


0.93 


2.55 


3.427 (2) 


158 


C1A—W1A-02A 


0.93 


2.42 


2.7397 (17) 


100 


C1B—W1B-02B 


0.93 


2.37 


2.7065 (17) 


101 


Symmetry codes: (i) x, y,z-\; (ii) -x, -y+ 1 , 


-z; (iii) —X, —y+l, — z+1; (iv) 


-x+l,-^, -z+l. 
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